A mutation inactivating the mitochondrial inner membrane folate transporter creates a glycine requirement for survival of chinese hamster cells.
A mutant Chinese hamster ovary cell line, glyB, that required exogenous glycine for survival and growth was reported previously (Kao, F., Chasin, L., and Puck, T. T. (1969) Proc. Natl. Acad. Sci. U. S. A. 64, 1284-1291). We now report that the defect in glyB cells causative of this phenotype is a point mutation in an inner mitochondrial membrane protein required for transport of folates into mitochondria. The CHO mitochondrial folate transporter (mft) was sequenced and compared with that from glyB cells. The hamster sequence was nearly identical to that of the recently reported human mitochondrial folate transporter. The corresponding cDNA from glyB cells contained a single nucleotide change that introduced a glutamate in place of the glycine in wild-type hamster MFT at codon 192 in a predicted transmembrane domain. Transfection of the wild-type hamster cDNA into glyB cells allowed cell survival in the absence of glycine and the accumulation of folates in mitochondria, whereas transfection of the Glu-192 cDNA did not. Genomic sequence analysis and fluorescence in situ hybridization demonstrated a single mutated allele of the mft gene in glyB cells, whereas there were two alleles in CHO cells. We conclude that we have defined the cause of the glyB auxotrophy and that the glyB mft mutation identified a region of this mitochondrial folate carrier vital to its transport function.